
In re Patent Application of 
Jeffrey P. Kotowskl, et al. 
INTEGRATED CIRCUIT AND METHOD FO 
TESTING SAME USING SINGLE PIN TO.. 
Express Mail No.: EL 884994997 US 
Attorney Docket No.: NSC1-G9800 [P05051] 
Sheet 1 of 13 



Enable 
Data I 




TMbit3 



T 
Input 



one_pin_brkdwn 
TMOVride 
LockClose 



Input 
(1) 



Data 
Clock 
DigLockRST 
ClkGood 
Latch 
TurnOnIC 



Clock 



DigLockRST 



ClkGood 



Latch 



EnableIC 



vdd! 




, RLD 

5k 
2.6u 



gnd 



L 



key_state_mach 
Dataln 

Clock TME 
ClkGood LockClose 
DigLockRST 



TME 



LockClose 



Latch 



EnableIC 



14- 



A 



Operational 
Circuitry 



FIG. 1 



FIG. 1A 



FIG. 1B 



T 

Input2 



Enable IC 



16 



T 

Output 



FIG. 1A 



• 



In re Patent Application of 

Jeffrey P. Kotowski, et al. 

INTEGRATED CIRCUIT AND METHOD FOR 

TESTING SAME USING SINGLE PIN TO... 

Express Mail No.: EL 884994997 US 

Attorney Docket No.: NSC1-G9800 [P050511 

Sheet 2 of 13 



Input 



TMX<2> 



vppin 


HV Switch 


pebar 




EEmask 


vppout 



7 



EEmaster 



8A 



VPPI 



1 



h 



eebit<23:0> 



EEmaster 



L 



Datain_shift 
Clock 



shftreg_8 



t- clr 



b 
□ 
m 

tip: 
itjasi 

Pi 

b 

apt 




oooooooo 
QQQQQQQQ 

















OP 




CM 


CO 




LO 


CO 


TMregO 
TMregl 
TMreg2 
TMreg3 
TMreg4 


TMreg5 


TMreg6 



TMX<2> 
TMX<1> 



CD 



Latch 



TMholcLreg 



rlr 

Oil CD i — CM CO 

X X X X 



CD 
CD 



t— CM CO 

o o o 
<c < < 



2 
1q 



CO 

IS 



eefromsr 



vppi EEPROM 
rinrk eebit< 
C '° Ck EEN 



Dataln 
EEwrite 
EEread 
r-l eefromsr 
clr 



Dataf -, 



7 



Data Out 



TME 



FIG. 1B 



9~l 



tme_decoder 


TMX<0> 




TMX<1> 




TMX<2> 




TMX<3> 


ln<0> 


TMX<4> 




TMX<5> 


ln<1> 


TMX<6> 




TMX<7> 


ln<2> 


TMX<8> 




TMX<9> 


ln<3> 


TMX<10> 




TMX<11> 


Tme 


TMX<12> 


Latch 


TMX<13> 


TMX<14> 




TMX<15> 



TMX<0> 



TMX<1> 



TMX<2> 



TMX<3> 



TMX<4> 



TMX<5> 



TMX<6> 



TMX<7> 



TMX<8> 



TMX<9> 



TMX<10> 



TMX<11> 



TMX<1?> 



TMX<13> 



TMX<14> 



TMX<15> 



TMX 



jem 
j^fcLNT! 

WL ES 



In re Patent Application of 
Jeffrey P. Kotowski, et al. 
NTEGRATED CIRCUIT AND METHOD FOR 
ESTING SAME USING SINGLE PIN TO... 
ress Mail No.: EL 884994997 US 
Attorney Docket No.: NSC1-G9800 [P05051] 
Sheet 3 of 13 



# 




Input 



High _r~L 
Low 



l — Latch level 
High level 
Half Supply 
Low level 



Data f 

Clock 
Latch 



r 
i_ 



FIG. 2 



Input 



High Level 
Half Supply 



Lock Open Window 



. 100 . 
jxsec 



FIG. 3 



Input 



10p.sec ► 



Clock _| |_J 
Delayed Clk 



CLK_DEL ^^JWL^mjlRJl 



ClkGood 
LockClose 



FIG. 4 



In re Patent Application of 

Jeffrey P. Kotowski, et al. 

INTEGRATED CIRCUIT AND METHOD FOR 

TESTING SAME USING SINGLE PIN TO... 

Express Mail No.: EL 884994997 US 

Attorney Docket No.: NSC1-G9800 [P05051] 

Sheet 4 of 13 



Latch level 
High level — [ 




Gradual increase 
of voltage when 
programming 
EEPROM 



FIG. 5 



Mi 

Hp' 



d 

f 31 

D 

mi 




122 

/ 


MUX 








AM 

Waveform 



to Pad 
12 



FIG. 6 




FIG. 9 



In re Patent Application of 

Jeffrey P. Kotowski, et al. 

INTEGRATED CIRCUIT AND METHOD FOR 

TESTING SAME USING SINGLE PIN TO... 

Express Mail No.: EL 884994997 US 

Attorney Docket No.: NSC1-G9800 [P05051] 

Sheet 5 of 13 



# 



LL 
< 



< 



5 

Sjj 




CD 
CO 
O 



O 
O 



CD 

s 



CVJ 



CD 



O 
CO 



CD 

to 



CD 
CO 

o 



o 
o 



CD 
> 

O 



to 

CD 

E 
o 



O 



o 
o 



CO 
CO 



a. g 

"3 "3 "o — 



ol 



CO 

c: 

CO 

Q 

CO 



CM 
CVi 



Q- 

ol 
E 
o 
o 



"3 
O 



□ 3 O 

£ £ 5: 5 C/) 



o 
o 



i 





1 


f 


















O 








CO 








a 






o 


CO 




Q_ 


Lat 


SD 



In re Patent Application of 

Jeffrey P. Kotowski, et al. 

INTEGRATED CIRCUIT AND METHOD FOR 

TESTING SAME USING SINGLE PIN TO... 

Express Mail No.: EL 884994997 US 

Attorney Docket No.: NSC1-G9800 [P05051] 

Sheet 6 of 13 



O 




In re Patent Application of 

Jeffrey P. Kotowski, et al. 

INTEGRATED CIRCUIT AND METHOD FOR 

TESTING SAME USING SINGLE PIN TO... 

Express Mail No.: EL 884994997 US 

Attorney Docket No.: NSC1-G9800 [P05051] 

Sheet 7 of 13 





In re Patent Application of 

Jeffrey P. Kotowski, et al. 

INTEGRATED CIRCUIT AND METHOD FOR 

TESTING SAME USING SINGLE PIN TO... 

Express Mail No.: EL 884994997 US 

Attorney Docket No.: NSC1-G9800 [P05051] 

Sheet 8 of 13 




In re Patent Application of 

Jeffrey P. Kotowski, et a!. 

INTEGRATED CIRCUIT AND METHOD FOR 

^TESTING SAME USING SINGLE PIN TO... 

Express Mail No.: EL 884994997 US 

Attorney Docket No.: NSC1-G9800 [P05051] 

Sheet 9 of 13 



o_ CD 



m 

P 



P 



OS 
CD 

■o 

CD co 
LO uu 

-o ,oc en 



CO =3 

o « 

^ ^ LO =J CXI 
CO || t— II 

^9- 5: -LIS 



"Ei r 



GO =3 

o °? 

CM ^ LO -j 
if 5s£ 



CO 



,_jlT 



CO = =3 
LO OO CO 

^ O uo" 
s II 
Ql. S 



CO -j 
^Oco 



^col 



LjET 



^ O to 



=3 ZJ 
CO t— 

LO — 
II 



c: 

CD 



CQ 

>' 



LO : 



]~Tt 



CD 



CO : 



LO 

s 



=3 
LO 

If 



CD 
II 



CO 13 

J- ^> LO ^ 
CO^ || LO 



"OF 



Q 

CO 



Q 

CO 



L - 1 



Q 

CO 



LO = =3 
LO CO CO 

^Olo 



CD 

Si 

Q 
CO 







-o yfcicA -o 

■pi / Q CO\ sj 











E 
o 
O 



CO 
OQ 

JCZ 

o 

00 



"LJT 



CD = =3 13 
CO CO CO CO 
LOLO 



CO 



CO c\j co 
O M — 



CO =3 

O m 

^> LO 

^ II 



Ti 



Q 
CO 



CO =3 

^ || LO 
^ ^ II 



LT 



CO= D 3 
CD CO CO CO 

^ O LO LO 



d 
CD 

CO i— 

OC -o 

to 



o 

Li. 



In re Patent Application of 

Jeffrey P. Kotowski, et al. 

INTEGRATED CIRCUIT AND METHOD FOR 

TESTING SAME USING SINGLE PIN TO... 

Express Mail No.: EL 884994997 US 

Attorney Docket No.: NSC1-G9800 [P05051] 

Sheet 10 of 13 



LO CO CO CO 

S O lo c\i 

Q_ 



tl_t 



CT> CO CO 




CO =3 

2J ^ tn 
I? 5 



CO 



I 

J~TL 



CD = =3 =3 
LO CO CO i— 



CM = Z3 13 
CM CO CO CO 

S O LO CM 

^ > Ji 



CO =5 

O 00 ^ 

CD ^ || CM II 

£ JLL E 



_o 

oi 

E 
o 
O 



CO ^ 



"tL_r 



CD 



CO CM 



CD =3 

If 



CO 



LO 



I 



CO =3 
O °? 
LO ^ LO 
S ^ J" 



Q 

CO 



O = ^ =3 
SQlO — 



CO =3 

Oco 

LO ^ II , 



T_jr 



LO 



TLJ: 



CO = 13 13 
CO CO CO 

SO lo — 
^ II 




Jeffi 



In re Patent Application of 
Jeffrey P. Kotowski, et al. 

EGRATED CIRCUIT AND METHOD FOR 
STING SAME USING SINGLE PIN TO... 
ress Mail No.: EL 884994997 US 
Attorney Docket No.: NSC1-G9800 [P05051J 
Sheet 11 of 13 




vdd! 



TMON 



TMX<15> 



TMX<14> 



TMX<13> 



S 
0 

m 

fr|ssi 

£ 

» 

0 

ru 
pi 

ru 



TMX<12> 



TMX<11> 



TMX<10> 




TMX<9> 



TMX<8> 



TMbitO 



TMbitl 



TMbit2 



TMbit3 



FIG. 12A 




In re Patent Application of 

Jeffrey P. Kotowski, et al. 

INTEGRATED CIRCUIT AND METHOD FOR 

TESTING SAME USING SINGLE PIN TO... 

Express Mail No.: EL 884994997 US 

Attorney Docket No.: NSC1-G9800 [P05051] 

Sheet 12 of 13 



□ 



H 

nfwi 

P 



TMX<4> 




TMX<3> 



TMX<2> 



TMX<1> 



FIG. 12B 



9 . c vdd! 

J "~ I 

Q VDD R 

SRFIipFlop 

Qb VSS— jS 

gnd! 



TMEl 
Latch I 




In re Patent Application of 
Jeffrey P. Kotowski, et al. 



# INTEGRATED CIRCUIT AND METHOD FOR 
TESTING SAME USING SINGLE PIN TO... 
Express Mail No.: EL 884994997 US 
Attorney Docket No.: NSC1-G9800 [P05051] 
Sheet 13 of 13 



CD A 




